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TOPIC TAGS: selection rule, Raman scattering, Raman Spectrum, vibration spectrum, 
molecular spectroscopy, group theory, resonance scattering 


‘ Scattering of light by molecules are valid only for the nonresonant case, the authors 
present a derivation of selection rules for the vibrational structure of Raman spec- 
tra, which include both the resonant and nonresonant cases. The calculation pertains | - - 


app difference of the adiabatic potentials is satisfied. ‘The 
authors thank M, I. Petrashen', I. V. Abarenkov, and A. A. Kiselev for a useful dis= ‘|° 
cussion of the problems considered. Orig. art. has: 16 formilas. aos 
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TITLE: “Contribution to the theory of resonant Raman scattering of light by impur!- 
ty crystals r ' 
‘SOURCE: Fizika tverdogo tela, v. 7, no. 8, 1965, 2345-2354 


a ‘ TOPIC TAGS: Raman spectrum, resonance line, crystal impurity, excited electron 
oe ; State, phonon, Raman scattering 


‘ ABSTRACT: The authors analyze the general formula for the intensity of rego- 
nant Raman scattering of monochromatic light by an impurity crystal and derive 
from it the vibrational structure of the Raman spectra corresponding to several de- 

_ finite models of interaction between the electronic state and the lattice vibra- 

, tions. The impurity-center density is assumed small enough so that the interaction 

' between these centers can be neglected. Allowance for the motion of the nuclei ig 

-made in the adiabatic and harmonic approximations. ‘The reeults of @ numerical cal- 

. culation of the intensities of the Phonon repetitions 1s presented for fhe cave 

‘when the center interacts with one discrete frequency at zero temperature. It ir 
shown that upon interaction with the branch of crystalline oscillations, the con- 
tinuous Raman spectrum containg a narrow Rayleigh peak, which 1s the analog of the 
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; Mossbauer line. The vibrational structure of the Raman spectra is compared with 
_ the structure of the eee and absorption spectra. "The authors thank M. Je}... - 


4 <¢Patrashen' and K. Ke Rebane, for @ discussion of the problems considered, I. V. 4 
_Abarenkovsgor, help in the numerical calculations, and A. I. Stekhanov for interest 
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Correspondence between irreducible representations of rotation 

and pernutation groups [with sunmary in English]. Vest.IGU 13 

N0.22:157-162 '58, (MIRA 12:4) 
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REBANE, K.K.; KRISTOFEL', NN. (Kristoffel, N.]; TRIFONOV, Ye.D.; 
KHIZENYAKOV, V.V. 
Dynamics of a lattice with impurities and the quasi-line 


electron-vibration spectra of crystals. Izv. AN Est. SOR. 


Ser. fiz -mat. i tekh, nauk 13 no.2:87-109 ‘64. 
(MIRA 17:9) 


1. Corresponding Member of the Academy of Sciences of the 
Estonian S.S.k. (for Rebane). 
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; , PITLE: Dynamics of 
tra of crystals 


| eron-vibration spec 
SOURCE: AN EstSSR. Izv: Seriya ciziko-matematicheskikh i tekhnich- 
eskikh nauk, n0o- 2, 1964, 87-109 

spectrum, electron 


1 lattice vibration, impurity 
Mossbauer effect, 


moprc TAGS: crysta 
spectrum,” line spectrum, erystal lattice theory: 
‘| Raman scattering 


‘. 


_ ABSTRACT: “This survey article brings UP to date an earlier report 
1 (N. N- Kristofel' and K. K- Rebane, Fizika ghchelochno-galoidny *kh 
\ kristallov [Physics of Alkali-Halide crystals] Riga, 1962+ Ps 32) in 
| yight of three major developments that have occurred during the 
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“41 elapsed time. The first is the progress in the theory of crystal- 
‘| lattice dynamics, particularly the character of distortion of the . 
crystal lattice near impurities, which has made it possible to pre- 
dict various types of oscillations in electron-vibration and related 
processes. The second is the application of the Mossbauer effect to : 
the study of local lattice dynamics. The third is the better under~ : 
! standing of the closed connection between the interaction with 
; electron-transition vibrations and the analogous problem of gamma 
transitions in an atomic nucleus contained in the crystal (optical 4 
‘analog of the Mossbauer line and the Shpol'skiy effect). In addi-~ : 
‘ion, the number of experimental researches on the direct study of j 
dynamics of the lattice near crystal defects, including local os~- | 
cillations, has greatly increased during the past few years. It is — j 
pointed out in the conclusions that principal interest attaches to i 
further development of the theory of the purely electronic line and ; 
performance of exact experiments aimed at ascertaining how narrow i 
they can be and how close the analogy between the Mossbauer line } 
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and the purely electronic line actually is. Further development of 
the theory of vibrations of impurity molecules in crystals and fur- 
ther research with the aid of the Mossbauer effect are urged. The : 
section headings are: 1. Introduction. 2. Local and pseudolocal 
oscillations. 3. Electron-vibration transitions and local lattice 
dynamics. 4. Raman scattering of light. 5. Infrared absorption 
spectra. 6. Mossbauer effect and a few other phenomena. 7. Con- 
cluding remarks. Orig. art. has: 2 figures, 2 formulas, and 1 

table. 


te 
ee, a: 
ne a tne et 


‘ASSOCIATION: None 
SUBMITTED: 12Mar64 ENCL: 00 


SUB CODE: OP, SS NR REF SOV: 066 OTHER: 068 


a Bets ae 2 
- Oe ne a EE A 


tard") 373 
ae 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3" 


04/03/2001 CIA-RDP86-00513R001756610020-3 


ses Bi ea ee eas 


TRIFONOV, Ye.D. 


“ett tats et aayt ae Fad ote erage 


Characteristics of the shape of ‘bands in optica spectra of impurity 
crystals and in the Mossbauer effect. Fiz, tver., tela 6 no.2:462-469 
F '64. (MIRA 17:2) 


1. Leningradskiy gosudarstvennyy universitet, 
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Shape of lines in paramagnetic resonance spectra of F-centers in 
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TRIFONOV, YE. Dey CAND PHYS—MATH SCi, "GROUP-THEO- 
RETICAL METHOD IN THE THEORY OF PARAMAGNETIC RESONANCE 
IN F<CENTERSs” VIL'NYUS, 1967. (MIN OF HIGHER AND SEC 
Spec Eo USSR, Vittnyus STATE UNIV IM Ve. KAPSUKAS)«» (KL, 


3-61, 205). 
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TRIFONOV, Ye.D. 


Construction of many-electron coordinate functions [with summary 
in English]. Vest. IGU 13 no.22:42-47 '58. (MIB 12:4) 
(Electrons) (Wave mechanics) 
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AUTHOR : Trifonov, Ye. De sov/56-34-6-40/51 
nortan 
TITLE: Concerning the Problem of the Symmetry of the Many-Electron 


Schridinger “fave Function (K voprosu 0 simnetrii mnogoelektron- 
noy shredingerovexoy volnovoy funktsii) 


PERIODICAL: Zhurnal eksperinental'noy i teoreticheskoy fiziki, 1958, 
Vol. 34, Nr 6, ppe 1643-1644 (USSR) 


ABSTRACT: The Hamiltonian of this Schrédinger (Shredinger) equation 
may not contain spin operators. This equation is invariant 
with respect to the symmetrical group of the exchange of 
the spatial coordinates of the electrons. The symaetry 
properties of the many-electron function may be investigated 
by means of the corresponding Jung (Yung) scheme and the 
author describes in e few lines the way of this investisation. 
Tt is also necessary to take into account 3 Fok conditions, 
which imply the antisymmetry of the function with respect 
to 2 groups consisting of k and n - k arguments (2 conditions) 
and the cyclic symmetry. These conditions are equivalent to 
the conditions obtained by the above mentioned investigations. 
The cyclic symmetry implies the impossibility of antisymmetrizng 
Card 1/2 the function with respect to more than n - k coordinates. Then 
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Concerning the Problem of the Symmetry of the Many-Zlectron Schrédinger 

Wave Function 
the author proves the above mentioned equivalence of the 
conditions. The Fok conditions are necessary and sufficient 
for a function satisfying these conditions belongs to a 
sub-space which is transformed according to the irreducible 
representation of the symmetrical group of the permutations 
of ite arguments. The author thanks Petrashen' for his dis- 
cussion of this paper. There are 1 figure and 4 references, 
3 of which are Soviet. 


ASSOCIATION: Leningradskiy gosudarstvennyy universitet 
(Leningrad State University) 


SUBMITTED: March 4, 1958 


Card 2/2 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDPEG- shed ht eho 25 


24(5) SOV/54-58-4-5/18 
AUTHOR: Trifonov, Ye. D. 

a a ee rg = a 
TITLE: Establishment of Coordinate Functions for Many-electron Systems 


(Postroyeniye mnogoelektronnykh koordinatnykh funktsiy) 


PERIODICAL: Vestnik Leningradskogo universiteta. Seriya fiziki i khimii, 
1958, Nr 4, pp 42-47 (USSR) 


ABSTRACT; The author tried to devise a general method for the establish- 
ment of Schrédinger wave functions which is not connected with 
an approximation of complete elimination of the variable and can 
be derived from the symmetrical properties which are important 
to these functions. The group theory proved to be suited for 
this purpose (Refs 3,4). In this paper the most general form of 
Schrédinger wave functions of a many-electron system with ar- 
bitrary spin is found by means of the Young projection operators. 
Since the Schrédinger equation is invariant with respect to the 
symmetrical permutation groups of the electron coordinates, the 
functions corresponding to the eigenvalues of energy must be 
transformed according to the irreducible representations of the 
symmetrical groups and, consequently, also in dependence upon 

Card 1/2 the size of the total spin. The irreducible representation is 
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Establishment of Coordinate Functions for Many-electron Systems 


found to be a distribution of the number n of the electrons to 
the summands each of which is equal to 2 or 1, This distribution 
may be plotted by means of Young projection. It is carried out 
by examples for n = 1, 2, 3, 45 5 (Table) and the coordinate 
functions for a system of 4 electrons in the single-electron ap- 
proximation with the total spin 1 are established. An accurate 
computation of these functions for the Li atom is given in the 
paper (Ref 6). The author thanks HK. I. Petrashen' for discussion 
of his paper. There are 1 figure, 4 table, and 6 references, 

3 of which are Soviet. 
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i, TITLE: Peculiarities in the form of bands in the optical spectra of impurity 
i] erystals and in the: Mossbauer effect 


AUTHOR: Trifonov, Leo De , 


Vo ee 


SOURCE! Fizika tverdogo tela, Ve 6, now 2y 1964, 462-469 


pane 


‘mQPIG TAGS: band form, optical spectrum, impurity crystal, Mossbauer effect, 
Mossbauer spectrum, distribution function, normal coordinate displacement 


‘ ABSTRACT: The spectra of impurity centers in a erystal exhibit a narrow nonphonon : 
low temperatures. With rise in temperature, the peak remains at almost the 
same width but diminishes in intensity exponentially. During interaction between 
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: a the center and local vibration, a sories of equidistant peaks appears in the 
! spectrum, the relative intensities changing with rise in temperature but the total — 


i intensity declining exponentially. The intensity (of the single peak or the sum) 


i depends 4ntegrally on the distribution function of normal-coordinate displacement. 
\ In this sense the presence of a deltoid property in the spectral curve 4g absolutes — 
fe The author shows' that the properties of the spectral curve are associated with 


Cord Af2 ee eee Sa eu tae aa thgts inhi iceta been Sean DE 
. : oh * . 


AS 


APPR : 
OVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3" 


Segre y 


| 
- T ASCESSION NRa aPlho3sos5. 


CIA-RDP86-00513R001756610020-3 


ait : eas x . rte 


"APPROVED FOR RELEASE: 04/03/2001 


SCL SUN AG tene CSG hee aa RY 


TON reneneie ate Sh BAT A ABERENTS OOREORIAS STROES HEE 


if 
i 


| = 
; Similar properties in the distribution function of normal-coordinate displacement. 
i He has obtained’! an expression for probability density and has investigated this 
‘function with its first and second derivatives, determining the values at which 

‘ each has deltoid properties, Breaks in the first derivative or breaks in the 

i Spectral curve aye associated with breaks in the distribution function and with 


breaks in the first derivative of this function, The basic approximations used by - 


.|.the author in this study are the adiabatic, harmonic, and Condon. The pecullarities 


centers give rise to a structure in the Mossbauer effect that is correlative with : 

the structure in the impurity-crystal spegtrum, "The author expresses hia thanks |; 

to He I. Petrashen' and K. K. Rebane for Yaluable discussions and remarks," Orig. - 
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TITLE: line shape in EPR spectra of F centers in alkali halide crystals 
-SOURCE: Fizika tverdogo tela, Ve 5, no. 11, 1963, 3333-333h 


TOPIC TAGS: EPR, electron paramagnetic resonance, electron paramagnetic resonance 
spectrum, F center, F center electron paramagnetic resonance, phononless transition, 
radio-frequency energy absorption, F center energy absorption, F center radio-fre~- 
‘quency energy absorption, electronspin resonance ; ESR, EPMR 


‘ABSTRACT: . The authors have used a formula obtained from M. A. Krivoglaz and 5S. I. 
‘Pekar (Tr. IFAN USSR, vy*pe Ly 375 1953) in studying electron paramagnetic reso- 
‘nance; i.e., they have used a formula obtained for optical spectra. They have 
shown that the energy of the radio-frequency field 4g absorbed chiefly during non- 
‘phonon transition corresponding to a very narrow line in the absorption spectrum. 
‘The equation for energy they have derived is, 

i Th tow ney. 

wW=VadV we ansin(aRi +f), (2) 
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‘where L is the dimension of the basic zone of cyclicity, yf the wave vector of the 
phonons, o¢ the number of oscillation branches, and/~ the density of the crystal. 
Numerical computations were made for a crystal of KCl at 300K. The probability 
i. density of nonphonon transitions--exp(-5+10-10).-is very near unity. That is, as 
mu =: 'the- problem was set up by M. Fe Deygen and A. Be Roytsin (ZnETF, 38, 489, 1960), the 
a ‘line degenerates into a deltoid peak, and, consequently, the data obtained by 
‘Deygen and Roytsin relative to the widths of individual lines of electron paramag~ 
inetie resonance are erroneous. "In conclusion we wish to express our thanks to 
ela _M. I, Petrashen' for a number of valuable suggestions." Orig. art. has: 5 7 
we formulas « 


‘ASSOCIATION: Leningradskiy gosudarstvenny*y universitet (Leningrad State 


University) 
‘SUBMITTED: 03Jul63 DATE ACQ: O02Dec63 ENCL: 00 
‘SUB CODE: “PH NO REF SOV: 00h OTHER:- 000 
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AUTHOR: Trifonov, Ye, D: 
TITLE: Correspondence of the Irreducible Representations of the Rotation 


Group and the Permutation Group (Sootvetstviye mezhdu nepri- 
vodimymi predstavleniyami gruppy vrashcheniy i gruppy 
perestanovok 


PERIODICAL: Vestnik Leningradskogo universiteta, Seriya fiziki i khimii, 
1958, Nx 4, pp 157-162 (USSR) 


ABSTRACT: Certain quantum mechanical systems consisting of equivalent sub- 
systems are at the same time invariant with respect to rotations 
in tridimensional space and with respect to any permutations of 
the subsystems, the latter being invariant themselves with re- 
spect to rotation. In this case a certain correlation exists 
petween the properties of symmetry of the wave functions of these : 
systems with respect to rotation and permutation groups; this 
correlation occurs as correspondence of the irreducible repre- 
sentations of these groups. ‘the form of this correspondence for 
particles with the spin 1/2 was investigated by means of the 
group-theoretical methods by Wigner and Weyl and without the 

Card 1/3 group theory set up by V. A. Fck (Ref 3). This form of cor- 
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respondence is, however, also of interest for other spin values, 
e.g. in the case the atomic nucleus takes over the role of the 
equivalent subsystem. In the present paper the most general form 
of this correspondence is investigated for any spin. The basis 

of this representation is a tensor of the n-order in the space of 
the irreducible representation with the weight L of the rotation 
group shortly designated as L-tensor. For the representation of 


its components (2ne1)" first of all the n irreducible represen- 
tations with the weight L are wanted; the representation of the 
rotation group ig carried out by means of matrices fa}, and of 


the permutation group by means of the matrices (EIR Eigsa 


(2L+1)-series unit matrix. As the two matrices commute according 
to Shur's lemma it can be shown that the character of the repre- 
sentation of the rotation group introduced by an irreducible 
representation of the permutation group is equal to the cor- 
responding elementary characteristic By)? 
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Correspondence of the Irreducible Representations of the Rotation Group and 
the Permutation Group 


(a) 4 > a 7 a. a, Fa 
a’/(A) = mI a x! on S, So i zo) k, are the 


elements of the matrix (B] Further, an investigation ig made 
of the number H)1 of the irreducible representations contained 
in a certain representation My (A) (rotation group) a8 well as 


the number of irreducible representations of the permutation 
group. Finally, the elementary characteristics $ . of 1-tensors 


and of 2. tensors of the order r are investigated and for the lat- 
ter case the expressions for ned for various r and l (1 is a 
’ 


whole number, <r) are listed in a table. In conclusion the au- 
thor thanks HM. I. Petrashen' for discussions. There are 1 table 
and 9 references, 7 of which are Soviet. 
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ORG: none 


TITLE: Quasi-line vibrational electron spectra and their relationship to the 
Missbauer effect 


SOURCE: AN EstSSR. Institut fiziki i astronomii. Trudy, no. 27, 1964. Issiedovaniya 
po teorii tverdego tela (Research on the theory of solids), 3-16 


TOPIC TAGS: line spectrum, vibration spectrum, Mossbauer effect, crystal theory, 
cadmium sulfide, crystal impurity, electron spectrum, temperature dependence 
ZINN TT ~ 

ABSTRACT: The authors briefly review the (literature on the theory of quasi-line vi- 
brational electron spectra in impurity crystals. Fundamental formulas are given 
which describe vibrational electron spectra and their relationship to temperature. ne 
The theoretical conclusions are compared with experimental data for the 488.6 angstrom 
line in a cadmium sulfide crystal. Experimental curves for the temperature relation- 
ship of the CdS emission spectrum near this line show qualitative confirmation of the F 


theoretical conclusions. The ratio of the integral intensity of the pure electron 
line to that of the phonon section of the curve (due here to acoustic vibrations of 
the lattice) falls rapidly with an increase in temperature. The distribution of Stokes 
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losses shows a maximum at approximately 6 cm™!, i. e. the strongest interaction is 
with vibrations having a wavelength of 10-20 lattice constants. A great similarity 
is observed between the Mussbdldr effect and quasi-line vibrational electron spectra. 
The main difference between the two phenomena is that recoil energy is of prime im- 
portance in the Méssbauer effect while Stokes losses play the leading role in quasi- 
line vibrational electron spectra. The second approximation of perturbation theory 
is sometimes required for explaining the HUssbauer effect with respect to the natural 
width of the excited level. Orig. art. has: 2 figures, 1 table, 6 formulas. - 
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AUTHOR: Trifonov, Ye. D. 3/054/60/000/01/003/022 
0 er \, 3013/8007 
\ 
TITLE: The Theory of the Paramagnetic Resonance of F-Centers y 


PERIODICAL: Vestnik Leningradskogo universiteta. Seriya fiziki i khimii, 1960, 
Nr 1, pp 22-25 (USSR 


ABSTRACT: The present paper deals with the interesting possibility of changin 7 

the width of the absorption bands by changing the temperature. In 
-g investigation the author considers the hyperfine interaction 

of an electron with the nuclei of the six ions of the first 
coordination-sphere. According to Shul'man's estimate, consideratic 
of the second coordination-sphere in NaCl changes the total 
absorption width by 2%, in KCl by 19%. The author also mentions 
the previous papers by Deygen, Zevin, and Shul'man (Ref 3). He 
further proceeds from the assumption that the six dons of the firz 
coordination sphere form a quasimolecule, which is located in the 
field of the remaining ions. Ion oscillations near the lattice 
disturbances are nearly normal, and consequently the oscillation 
energy of these ions and the energy of the rest of the crystals is 
nearly additive. As shown by a comparison with the experiment, 
calculation of the frequencies of local oscillations carried out 

Card 1/3 in the approximation of quasimolecules gives 4 satisfactory result. 
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For the purpose of determining the law of distribution of the 
total spin projections of the six nuclei, the author investigates 
one the various spin modifications of the quasimoleocule. They are 

determined according to the irreducible representations D(A) 

of the permutation group of the six nuclei. Bach of these six 

modifications has a certain distribution of total spin, and, 

consequently, also of spin projection. The results found by means 
of a formula previously (Ref 11) derived by the author are given 
in a table. At high temperatures the relative contents of each 
modification is determined by the number of the corresponding 
spin-states. In this case, the law of distribution of total spins 
and of their projections corresponds to the chance distribution of 
the spin projections of each nucleus. Thus, such a distribution 


is e.g. 0780 546,456,336 4216, 120,56.21,651 The absorption 


band half-width corresponding to this distribution is 
Avy) = 6.8 a - The attached table shows the distribution o* 


spins and their projections for the various modifications. The wa 
relative portion of modifications at low temperatures may be UY 
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determined by means of the Statistioal sums 2Z(a) « ye eyo 5 
E 

where summation extends over all o8cillation-energy levels. A 

formula is also written down for the Statistic weight. Near absolute 

zero, the quasimolecule is in the vibrational Sround state. This 


state consiets of a mixture of the two modifications D(37) (2712) 
with equal relative contents. The half-width of the absorption 

band decreases during temperature measurenent from roon 

temperature to absolute zero by about 26%, Thus, the result 
obtained by the present theoretical investigation (which is based 
upon the possibility of Separating the energy state of the six 

ions located nearest to vacancy) approaches the experimental 
modification of the half-width of the absorption band. The 

author thanks M. I, Petrashen! and F. I, Skripov for their 

interest in this paper and for critical remarks, There are v 
1 figure, 1 table, and 114 references, 5 of which are Soviet. uy 
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AUTHOR: Trifonov, Ye. dD 


Pay nn’ 

TITLE: Construction of antiaymmetrical wave functions 

PERIODICAL: Referativnyy zhurnal. Khimiya; no. 2. 1962, 7, abstract 
2B17 (Sb, "Molekulyarn. spektroskopiya”. L.. Leningr. ni + 
1960, 174-183) 


TEXT: The relationship among the various methods of construction of the 


antisymmetrical wave function y of n-electrons from independent coordinate 
and spin functions, on condition that y is an eigenfunction of the square 
of the total spin. is sonsidered from the viewpoint cf the theory cf 
permutation groups fAbatracter's note: Complete translation. | 
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resulting from the invariance under the complex proper Lorentz group 
L (Cc). 9,00 On refer to a field with spin, and U(A) is a unitary re- 


presentation of the homogeneous Lorentz group in the Hilbert space. From 
the invariance of the analytic continuation of the Wightman functions 
under the complex group L,(C) it follows that the physical theory is of 


higher symmetry than would follow from the invariance of the Jightman 
£ ti ti . 4 Fe Seis 1G in- 
unctions under the space group L, tease Gnet? are in 


variant under L, (Cc) only in the complex region. In order to ascertain 


whether there exist symmetry properties of W in the complex region, 


eee 


which could be represented as additional symmetry properties of W in 


the physical region, 4 transformation group & is determined, which is 
different from L,(C) and for which W A (Rp, Re _4) = 
n 


eooeee oeey 


1 
), where p' = Rp, are Jost points. It is 


iL jad 
i a9) nytecegn dieses a 


shown that R can be represented as a product of the real Lorentz group L, ¥ 
Card 2/4 
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and of a group Ro: Re Lea, where R° can be found with the K ooera-~ 

tors of Lm iy ' F-LH'LF] KY =) Py (11) 
= 4 Tv if 4 . ? 

LO mf (H-P+H PF, Ke Ly pry, 

H=i(My, Mi Mz), H'=1 (Nya, Nig, Nun), (8); 

F= (Mo, Moz, Mey), F’.==(No1, Noa, Nos). 


Mand N are real. Thus, for example, Ry with Euclidean metrics (rotation 


in four-space) readg D, (9) = 1+ any. + ax()g where @ are yea): 


parameters; in pseudo-Euclidean metrics (Ro) D,(y) = reax' he, ig(?) ye 


where y is an infinitely small complex parameter. Thus, the physical 
transformation R is achieved by two independent transformations: (1) the 


real proper Lorentz transformation, and (2) RY which refers to internal 


degrees of freedon only. It is shown that Ry can be identified with the X 
Card 3/4 
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Axiomatic method in the ... B102/3112 


four-dinensional isospin group. aAcademicien V. a. Fox is thanxes 
discussions. There are 3 non-Soviet references. The reference 
English-language publication reads es follows: A. S. Wightman. Phys. Rev, 
101, 860, 1956. (S. S. Schweber. Introduction to the Relativistic Quantun 


Field Theory. Row, Peterson and Co, 1961). 


SUBMITTED: December 20, 1961 
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fe f re. 
AUTEORS: Ledovskaya, Ye. Me, Trifonov, Ye. D- 
TITLE: Application of group theory to the calculation of electronic 


and vibrational properties of molecules 


RIODICAL: Leningrad. Universitet. Vestnik. Seriya fiziki i khiail, 
no. 2, 1962, 21-57 


AgkT; Two methods of constructing molecular wave functions or normal 
oscillations of a given symmetry are known. The first method is based on 
the construction of projection operators on invariant subspaces by means 
of characters or matrix elements of the corresponding representations. 

& drawback of this method is the difficulty of finding independent bases 
of equivalent irreducible representations. In the second method, first 4 ue 
set of functions is chosen, which are transformed into each otner by the 
symmetry operations of the group considered, and then a reducing matrix 
ts constructed. This method is complicated by the necessity of solving 
a sysvem of many equations for the determination of the coefficients of 
the reducing matrix. By @ decomposition of the reducible space of wave 
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functions and deviations of nuclei from their equilibrium positions into 
irreducible invariant subspaces, the diagonalization of the energy matrix 
is much simplified. A method of constructing an independent basis by 


cy, 
means of an operator pa) corresponding to an irreducible representation 


gz 


poe 


of the symmetry group is discussed. Two examples of the application of 

the method are given; the molecular orbits for the pyrene molecule and 

the normal oscillation modes of a quasi-molecule in an NaCl crystal are 
Studied. The matrices of irreducible representations of point groups, which 


are required for the construction of the operator plo » are given in an 
appendix. There are 13 figures and 10 tables. ; 
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Bp102 B186 
AUTHORS: Brattsev, V- F., Trifonov, ye. D. 
TITLE: Integral representation of the Green function of the energy 


operator for particles in the Coulomb field 


PERIODICAL: Leningrad. Universitet. yVestnik. Seriya fiziki i khinii, 
no. 3, 1962, 36-39 


@ExT: This representation is obtained by atereographical projection of Y 
the momentum space on the four-dimensional unit sphere. For the Green 
function G(p»p'sB) of the energy operator 
} 1 2 (Vay: 
7 = —p" ce OL ES 
H I ( p) gP ¥ (Pp) Ont jip—P'l? 


of a hydrogen-like aton satisfying the equation 


. 2 G ns oo dp" 
re eat ea a (1); 


ant \ ip 


or for E<O in the Fok representation satisfying the equaticns 
Card 1/3 : 


APPROVED : 
FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3" 


pEPROVED FOR. RErEPE 04/03/2001 CTA-RDESS. 00513R001756610020- a 


ears Batre s peyes ceey 


SEDGE ET SEAS AST REAR PATA TERT SH RATT OSENT TES OTRAS G 


B102/B186 


5/05 aa oio/ oe] eae /eN? 
B 


{Intégral representation Of es. 


(oon te | El fy (opp) (2) and 
ere asin? 0e ‘ | 
Spies s oe 
1 (aps ®) == (20)? (p? + PRY (P™ + APG (Ps PE). (3), , 
gw. ,, 4) is determined in successive approximation. In integral repre- 
pp ' 
sentation i (6) 


. ; 2 ‘ \ 
g (Opps 4) =A (Opp") + Mo (Woe) + | maze COS Upp: HF) 
of t ehiee, wo Fane ot 


is derived. Hence . Sa are : 
Gip, Pr’, E)= ap pre yn ra -p)+ 7? (p2-+ pry? (o” (oF pa |p ye 


. ‘dr 
80 part Bie 
eee be mle (p* + 76) (P" + pa) + 2rpaip —P' P| 


in Re E¢ 2/2 is obtained from (3) for the integral representation of the 
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holds in particular for the hydrogen ground state. The English-language y 
references are: $. Okubo, D. Feldman. Phys. Rev. 117, no. 1; 292, 1960; 
E. Hl. Wichmann, Ching+Hung oo. Math. Phys. 2, 178, 1961. 


SUBMITTED: February 5, 1962 


Card 3/3 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3" 


Bie eR IE SE ¥ MAC Bees 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3 


“TRIFONOV, Yo.D, 
"Syanetry of the multielactron Schrodinger wave function. 
Zhur.aksp. 1 teor.{iz. 34 no.6:1645-1644 Je '58, (MIRA 11:9) 


1. Leningradskiy gvosudarstvennyy universitet. 
(Quantum theory) 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3 


SNS Ee 


US ESS USERS Ea E ec ie ias SRE Cea et SU SRasebe aes 


TRIFOHOY, Ya.D. 


Irreducible represeatations of a four-dimensional rotation group 
(with summary in English, p51). Vest. Len. un. 12 no.4:25-30 
157.6 (MLRA 10:4) 


(Quantum theory) 
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A New Method of Calculating the Statistical Weights of 
Rotation Levels in Polyatomic Molecules 


Doklady Akademii nauk SSSR, 1959, Vol 129, Nr i, 
pp 74 - 76 (USSR) 


To calculate the thermodynanic functions of polyatomic gases 
ag well as for several problems of radio-spectroscopy and of 
nuclear physics, the values of the statistical weights of 
rotation levels in molecules are necessary. A group-theoreti- 
cal method, suggested by E. Wilson (Ref 1), to determine 
these weights, was developed and simplified by I. N; Godnev 
(Ref 2). The method, suggested in the present paper, Tre- 
presents a further simplification of the above-mentioned 
methods. First, the author investigates a molecule, which 
exhibits, besides aifferent nuclei, also 4 totality of n 
similar nuclei with the spin s. The molecule is assumed to 
exist in fundamental state, with respect to the electrons 

and to the oscillations. Then, the wave functions, which are 
referred to the coordinates and which correspond to a ye 
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Card 2/4 


rotational state, form the space Ro: Within this space, a 


certain representation of the internal group of rotation of 
the molecule is realized. Internal group of rotation, is the 
name for the group of symmetry of the ellipsoid of inertia of 
the molecule, The transpositions of similar nuclei, which 
cannot be realized by rotation, enlarge the space Ro to 


® 
R 22g Ro. 8; igs determined by decomposing the permutation 
group G of the similar nuclei into the conjugate totalities 
G= H + g,H + oo ot@ iH. The representation D, of the total per- 


mutation group is realized in the space R. Obviously, the 
irreducible representation D of the group G, which is given 


by the era (A) = (A, 7roRe yx nD) of the number n, 
is contained ay) times in Dy. Also in the space of the spin 


functions of the nuclei a certain representation dD, of the 


permutation group exists. The irreducible representation DM) 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3 


SUT Ms Hy TS SN AH 


ELC PRETEEETENR GOA BSG RASH STEERED BE RE ea Tae a eres 


66474 


A New Method of Calculating the Statistical weights g07/20-129-1-20/64 
of Rotation Levels in Polyatomic Molecules 


is contained als} times in Do: The statistical weight of the 


rotational state defined by the number of the linearly in- 
dependent symmetrical or antisynmetrical wave functions, which 
may be composed of products of the spin- and coordinate 
functions, which correspond to this state. This means, there- 
fore, the namber of symmetrical or antisymmetrical representa- 
tions, which are contained in the direct product D,*D,> This 


number may be easily found. The formulas of the statistical 
weights are written in explicit form. In some cases, the 
method, discussed in the present paper, yield. a significant durtening 
of the computations. The characteristic peculiarity of this 
method, compared to the method by Wilson and Godnev, lies 
in the fact, that not the irreducible representations of the 
molecular point group, but the irreducible representations of 
the permutation group are used. The new definition of tne 
molecular spin-modifications may be introduced: The spin-modi- 
fication of a molecule signifies a state of the molecule of 
such kind,that the symmetry of its spin-function is defined by 
Card 3/4 one of the irreducible represertations of the point ae 
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Anotner definition results from this consideration: A spin- 
modification of the molecule means the state of a molecule of 
such kind, that the symmetry of its spin-function is determined 
by one of the irreducible representations of the permutation 
group. The second definition is more correct, because the 
al symmetry of a wave function has to be defined with respect to 
: the complete symmetry group, and not with respect to a subgroup. 
There are 6 references, 4 of which are Soviet, 
ASSOCIATION: Leningradskiy gosudarstvennyy universitet im. A. A. Zhdanova 
(Leningrad State University imeni A. A. Zhdanov) 


PRESENTED: June 27, 1959, by V. A. Fok, Academician yo 
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TOPIC TAGS: quantum oscillstor, electromagnetic field, photon 


ABSTRACT: It has been proposed in the literature that the 
electromegnetic field may be described in terms of the photon i 
annibilation operatora,,.. The operator for the positive-frequency 
portion of the electric’voltage of the field can, with the aid of the 
operator'a. 5 » be represented in the form 
/ “Sy [+ Yo Vs a oe , 
’ . B+ (7, j= D4 L~hog)"e, (#) et re eae (\) 
hyd 


here L is one edge of he cube in which, according to the assumption, | 
the field is enclosed; # is the wave vector; A is the polerization 
i] 
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index} raray 4s the unit polerization vector. The true values of the 
operator ra ‘) oan be represented, ae by the formula 


! BG aryl t, M 


here “ha” is the “true aie of the operator “G44 


as les,» >=ag te. > (3- - 


The remainder of ‘the article is given over to a “mathematical 
development on the above basis. Orig. art. has: 3 formules. 
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Translation from: Referativnyy zhurnal, Mekhanika, 1957, Nr 1, p 71 (USSR) - 


AUTHOR: Trifonov, 
TITLE: Calculation Method for an Intermittent Wave in River Beds 
(Metodika rascheta preryvnoy volny v rechnykh ruslakh) 


PERIODICAL: I=v. Vses. n.-i. in-ta gidrotekhn., 1955, Vol 54, pp 54-64 


ABSTRACT: — The calculation of waves by means of the method of character - 
istics is described for the case when a river bed can be approx- 
imated by a number of rectilinear segments of varying width. 
Utilizing the well-known solutions for the propagation of waves 
in a straight-line canal, the author obtains a solution for his 
problem by obtaining consistency for the solutions on the junc- 
tion lines of the individual segments. In order to obtain a closed 
system of equations relative to the flow parameters, the author 
employs supplementary discharge and energy equations at the 
junction lines between the segments. The paper contains numer- 
ous illustrative examples. Various practicable calculation pro- 
cedures are shown for the case of an abrupt widening or nar- 
rowing of canals. N. N. Moiseyev 

Card 1/1 1. Waves--Propagation 2. Waves--Characieristics 3. Inland 
waterways--Applications 
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: 104-3-6/15 
AUTHOR; ‘@rifonov, BV. and Yampol'skiy,-8,L., Engineers. 


tla Ramee Nn Se ene, ome 
TT TLE ¢ The measurement of axial stresses in a stean turbine. 
(Izmereniye osevykh usiliy v parovoy turbine ) 


PERIODICAL: ' Lektricheskiye Stantsii™ (Power Stations), 1957, 
Yol.cd, No. 9 pDe 19 bond el (U.S.S.R.) 


ABSTRACT: Existing methods of measuring axial stresses in steam 

. turbines suffer from a number of defects. Special spring 

supports are required in the thrust bearing if it is intended 
to use resistance gtrain gauges and so this method is nainly 
used for large turbine sets. The method of measuring the 
temperature on the bearing pads that is sometimes used is not 
always applicable as is demonstrated by experimental curves 
which show that the linear relationship between t+emper ature 
and load which is usually adopted is only valid at 4 partic- 


jated. It is in practice convenient to measure the pressure 
cari 1/2 in the so-called “centre of pressure" of the pad. A theoret- 
jcal basis for this method is given. Tests were made on two 
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The measurement of axial stresses in a steam turbine. (Cont.) - 


: kinds of pad. Small holes were made in the face of the pad and 
led to manometers through copper tubes which are sufficiently 
flexible to permit movement of the pad. Ordinary manometers can 
be used as great accuracy is not required. The results of the 
tests are shown in the form of a graph and show some divergence 
from values calculated from existing theories. Measurements 
made in this way may be used for other purposes such as for 
checking the operation of compensating devices of thrust bearings 
which should ensure even distribution of the load between the 
pads and an example of this kind is given. 

The comparative simplicity of the measurements and the uni- 
versality of this method for all designs of thrust bearings make 
it possible to use it for investigation of the operation of thrust 
bearings in operating conditions and for the adjustment of steam 
turbines in cases when the strain gauge method cannot be used for 
one reason or another. 

There is an editorial note that until further expe rience has 
been acquired the method can only be recommended for turbines of 
less than 25 MW. ‘There are 5 figires and 2 Slavic references. 
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TITLE: _Water-lubricated ‘plain bearings for high-speed turbine units + 


SOURCE: Sudostroyeniye, no. 5, 1966, 25-30 


PIC TAGS: hydrostatic caddis nvareavuaate bearing, bearing material, bearing | 


stability, bronze, corrosion resistance, cavitation, water, turbine 


TRACT: The. authors discuss difficulties associated with the use of water-lubricated 
earings in high-speed turbine units. Some of these difficulties are the low viscosity 
qf water as compared to turbine lubricants and the difficulties of machining materials 
suitable for operation under conditions of high temperature and pressure. The main 
difficulty however is the viscosity of water which produces a very thin lubricating 
layer. The thickness of the layer permits additional friction by particles suspended 
tp; the water. The authors propose the use of hydrostatic bearings which ensure a suf- , 
ficieritly thick lubricating layer independent of lubricant viscosity. Such bearings 

ve widely used in chemical machine building. These bearings are based on the desired 
vrinciples, but still have many disadvantages. Therefore bearings were developed and 
sted which are called "combination bearings" incorporating both hydrostatic and 


UDC: 621+$22.5 
aoa ~~ ; tes  - 
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hydrodynamic principles. Laboratory test data are given togetbér with verification of 
these data under operational conditions. The bearing material's the main factor in - 
determining optimum bearing construction. Bearing materials have to satisfy the fol- |_ 
lowing requirements: 1. they must be highly resistant to corrosion and cavitation; 
2. they must be resistant to scratches and must have good run-in characteristics at - 
both high and low speeds; 3. they must have good wear resistance under conditions of 
semi-fluid friction, and in particular must be wear-resistant with respect to abrasive 
particles in water. As a result of several yeare—of-—operabéonadexperi ence ,- OF ~i Ow: ~ td 
bronze was chosen for the bearings. This material. .bas—certaindiaadvantages such as-ceq = 
comparatively low run-in properties and a high coefficient of expansion. All bearing | 


designs considered in this article are made of this material. Four different types of 
combination bearings are tested. A diagram is given showing the temperature for the 
internal surface of the bearing inserts. Tests show that local heating of bearings is 
the main source of failure. Local thermal deformations affect the inserts and reduce 
cooling for the heated zone. The continuation of this process causes binding between « 
shaft and bearing. Three of the four types of bearing designs tested suffer from F 
these defects, while the fourth type (see, figure} does not. s bearing 1s designed . |= 
so that expansion due to heat both under normal and under emergency operating condi- ; 
tions does not reduce the clearance between shaft and bearing. The bearing inserts 

have a complex shape and are made so that the support surface is composed of four 
flexibie elements. They are threaded in place, and in the event that fluid pressure 
falls, the shaft rests on the two lower lobes. Under these conditions, a wedge-shaped 
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Action of a constant current on the electroretinog 
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ram of the frog. 
(MIRA 15:11) 
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Approximate theory of steady-state conditions ina 
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: AUTHOR: Trifonov, Yu. M. 


TITLE: Synchronization of an shf oscillator with a transmission channel 
containing reflected irregularities 


SOURCE: Moscow. Universitet. Vestnik. Seriya 3. Fizika, astronomiys, no. 
1963, 26-31 
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TOPIC TAGS: uhf oscillators, synchronization, mismatched lines, magnetro 


ABSTRACT: The dependence of the synchronization band of an shf osciliator on the 
phase and modulus of the reflection coefficient in the presence of nonresoran*+ 
irregularities in the transmission line was investigated. The osciilater, 

System was considered on the basis .f ar equivalent cireuit with aumped 
acd a mismatched waveguiie contain: : 


a refiecting element, The courlin 
vetween tne oscillator circuit and tne waveguide was considered to te | 
2he simchrorization pandwidth Del+a ¢ was f.:l.4d te Jepend Mainiy oF tne 


wey 1. 


reflection coefficient pnase angle Phi, The Larges: syncaronizatior tand cer 
oe obtained at Psi = (2. + 1) Pi, wnere =u, 1, 2, 33 tne smailes: can: 
18 at Psi = en Pi. Experizents carried out with 725A end 2G4i magnetron, 
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showed that the smallest synchronization band corresponds to the values located 
in the center of the magnetron stable operation region and the largest, to those 
~ocated in the center of the unstable region. The introduction of nonresonant 
irregularities into a transmission line results in a decrease by a facter Uf a 
in oscillator circuit insertion @ (where m = (1 + Ko)/(1 - Ko), Ke being ine 
voltage standing wave ratio) and an increase by the same factor of the 
synchronization bandwidth withoct essential 


ia: 1033 Of magne*ron UL PUL power 
"The author thanks I, I, Minakovaya for va.gable advice ang for review 


results of the work." Orig. art. nas: 1° ‘smmilas and 4 figures, 
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TITLE: " approximate theory. for settled operation of a multi-resonator 


magnetron 


PERIODICAL: iioscow. Universitet. Vestnik. Seriya III. Fizika, 
astronomiya, no. 4, 1962, 45 - 54 


TEXT: The total h.f. and constant currents to the anode are calculated 

as functions of the constant anode voltage boost, of the h.f. voltage, and ,i- 
of the magnetron geometry. The following formulas are recommended for a“ 
use in studying the nonlinear properties of a magnetron: constant 
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total current: 
fx — ty, Sitt wl + bye COS wt -+ Vicon COS wt, _ (24), 
sil, a (25), 
, 4nfoloBirg sin 4 (1 —s— S)\—S he sin feos +0, 
aie (N--2)¥ ing N x 
: (26). 
. N N ; . : ; 
2eig Mey es he 4 
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pean (N— 2)V atk Ns : rar 1 
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Un ay = 4eN fh ——— sin 7 LV. 
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N - number of resonators, 6 - half angular width of gap, V - voltage 
amplitude in the gap, ¢ - constant anode potential, 4bo0 - boost over 


oa 
threshold potential, B, = B(1 - 20 fs u) B ~ magnetic field strength, WwW - 
angular velocity of sal harmonic, ey - cyclotron frequency, h - nat at 
of anode block, 1 - angular width of one segment, fy - resonance frequency 

: o o I nw oo 
of the magnetron oscillatory systen, .. = ro/r, 5,8 Taira rT. anode 


radius, vr, - radius of eleotron cloud corresponding to threskala potential, 


Va hg i : : 
roe, v_/ (« q 724%)» tT, ~ cathode radius. These results are in gooé 


agreement aith experimental data. There are 5 figures and 3 tables. 
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